INTRODUCTION
During Leg 48 of the IPOD phase of the Deep Sea Drilling Project, Mesozoic deposits were penetrated at three sites in the Bay of Biscay (Figure 1 ). The oldest layers reached are of Aptian age in Holes 400A and 402A and of Upper Jurassic age at Site 401. The Mesozoic sequence is zoned according to the scheme of Sigal (1976) , which is shown in Table 1 .
The first part of the paper presents the chronostratigraphic data from the bottom to the top of the section in each site; the second part involves discussion of the paleontological assemblages in attempt to establish a paleoenvironmental reconstruction.
CHRONOSTRATIGRAPHY Hole 400A
From Core 74 to Core 72 planktonic foraminifers are rare whereas siliceous organisms,, especially radiolarians, constitute the main part of the coarse fraction; in Sample 74, CC, the largest ones are pyritized. Benthic foraminifers are rare and represented only by "primitive agglutinates" and some Gyroidinoides and Lenticulinids which show some dissolution. The presence of three specimens of Globigerinelloides ferreolensis Moullade in Sample 72, CC allows us to assign an upper Aptian (Gargasian) age (G. ferreolensis Zone = MCi 20) to those cores. The Schackoina cabri Zone, which indicates the Gargasian/Bedoulian boundary, does not appear to have been reached.
Globigerinelloides algerianus Cushman and Ten Dam, guide-species of the following zone (MCi 21), is present in rare specimens, together with Hedbergella trocoidea (Gandolfi), in Core 71 (especially in Sample 71, CC).
The Hedbergella trocoidea Zone (MCi 22) of the late Aptian is determined from Sample 70, CC to Sample 68-2, 111-113 cm; H. trocoidea (Gandolfi) is often abundant and of relatively large size in the main part of this sequence (Caron et al., 1969) . The first occurrence of Ticinella bejaouaensis Sigal in Sample 68-1, 95-97 cm indicates the beginning of Zone MCi 23. This zone begins in the uppermost Aptian and ends in the lower part of the lower Albian. T. bejaouaensis Sigal continues to be present to Sample 66-2, 63-67 cm. Because of poor recovery in Core 67, the Aptian/Albian boundary is difficult to locate precisely, but the presence of Pleurostomella subnodosa Reuss in Sample 66-4, 75-79 cm and its absence in Core 68, Section 1 argue for putting the boundary between Core 68, Section 1 and Sample 66, CC (Moullade, 1974) .
From Core 66 to Core 63 detailed chronostratigraphy is not easily established because planktonic foraminifers are often rare or poorly preserved and always small, whereas radiolarians are abundant in the coarser fraction. This is mainly due to the presence of carbonaceous mudstone intercalations within this sequence (see paleoenvironmental (Ramalho, 1971; Fourcade, 1970) .
Recovery was poor in the three next cores consisting of fragments of white, often porous limestone. Sample 22-1, 20-21 cm is pelletoid and bioclastic and contains Nautiloculina, Trocholina, and Conicospirillina which suggest an Upper Jurassic age. Sample 22-1, 10 cm is particularly rich in large coral fragments. Samples 21-1, 11 cm and 20-1, 1 cm contain rare sections of calpionelids (Calpionella gr. alpina Lorenz and Tintinopsella gr. carpathica (Murgeanu and Filipescu) which indicate uppermost Tithonian to Berriasian age (Luterbacher, 1972) .
The interval from Sample 19-1, 128 cm to Sample 19-2, 15 cm (CC) is a hard, reddish bioclastic limestone, at the base of which Baccinella irregularis Radoicic is common. Between 138 cm and 144 cm numerous fragments of corals, algae, echinoids, gastropods and, in places, sponge spicules are present with rare Neotrocholina similar to those in the Valanginian of Portugal (Ramalho, 1971) . At the top, gastropods, echinoids, and lenticulinids are frequent. The microfacies as a whole is similar to Neocomian beds in southwest France and Portugal, but the absence of good stratigraphical markers does not permit precise age assignment.
Upwards the sediments are not indurated. Samples 19-1, 123-125 cm and 19-1, 127-128 cm (the latter immediately above the contact with the reddish limestone) contain small, sometimes broken but undissolved planktonic foraminifers, among them Schackoina cabri Sigal, Globigerinelloides duboisi (Chevalier) , and Globigerinelloides gottisi (Chevalier) (Sigal) and Globorotalites aptiensis Bettenstaedt corroborate the age assignment (Moullade, 1966 (Moullade, , 1974 Chevalier, 1960 Chevalier, , 1961 Flandrin et al., 1962; Risch, 1969) .
The first occurrence of Schackoina cabri Sigal and S. pustulans Bolli in Sample 33-5, 33-38 cm indicates the base of the 5. cabri Zone (MCi 19) which corresponds to the early Aptian/late Aptian boundary (Longoria, 1974) ; Globigerinelloides gottisi (Chevalier) and C. duboisi (Chevalier) From Core 25 to Core 11, the detrital sediments therein contain microfossils which often are incrusted. In Sample 24-1, 130-133 cm, gastropods and pelecypods are common whereas planktonic foraminifers are absent; among the benthic ones, such as Gyroidinoides, Osangularia cf. utaturensis (Sastry and Sastri), Lenticulina cephalotes (Reuss), is the first occurrence of Pleurostomella subnodosa Reuss. Thus, the Aptian/Albian boundary lies between the upper part of the Ticinella bejaouaensis Zone and Core 24. Based on palynomorphs (R. J. Davey, this volume), this boundary is in Core 26, Section 1.
From Core 23 to Core 18 planktonic foraminifers are absent and benthics are incrusted; Epistominidae are conspicuous. Gastropods and pelecypods fragments are often abundant; echinoid spines are common.
Cores 17 to 14 contain some benthic foraminifers (P. subnodosa), as well as rare and small planktonics, mainly Hedbergella planispira (Tappan).
Finally, Cores 13 to 11 continue to be barren of planktonic foraminifers. However, Sample 13-2, 14-17 cm contains some well-preserved Epistomina cretosa Ten Dam and Sample 11-3, 107-109 cm contains Pleurostomella subnodosa Reuss and Epistomina spinulifera (Reuss) which point to a middle Albian age. Thus, the interval from Core 25 to Core 11 extends from early to middle Albian and is characterized by planktonic foraminifers being rare to absent; by gastropods and pelecypods being common to abundant; and by Epistominidae being always present and often conspicuous.
The balance of the Mesozoic sequence (Core 10 to Core 5) consists of hard layers in which three main kinds of microfacies were studied by more than 70 thin sections.
The most frequent microfacies is limestones containing abundant sponge spicules and rarely, small remains of algae {Lithothamniae). At some levels the cement is partly silicified and the sediment is very hard. Some samples of this facies show rare sections of small Barkerinidae (i.e., Samples 5-2,16 cm; 7-1, 8 cm; 8-1, 26 cm; 9-1, 8 cm; 9-1, 83 cm; and 10-1, 92 cm). Sections of Hedbergella cf. washitensis (Carsey) occur in Sample 7-1, 8 cm. This microfacies is similar to the Albian of the northern border of Flysch Formation in southwestern France (Bouroullec et al., 1976; Cuvillier, 1961; Poignant, 1965) .
The second kind of microfacies is a bioclastic limestone with frequent echinoid remains and more or less fragments of algae, mainly Agardhiellopsis cretacea Lemoine and Eithophyllum amphiroeformis Rothpletz. The facies is more common in the upper part of the section (i.e., Samples 5-1, 34 cm; 5-1, 45 cm; 5-1, 63 cm) but it is also present in Sample 8-1, 3 cm which contains Hensonia lenticularis (Henson). In Sample 5-1, 12 cm where algae are rare but echinoids abundant, some sections of Hedbergella washitensis (Carsey) are present. This facies is known from the Albian (especially the upper Albian) of Aquitania (Bouroullec et al., 1976) .
The third microfacies is restricted to 30 cm of white, hard limestone in Core 6-1 from 15 to 45 cm. Thin sections show abundant Pithonella ovalis (Kaufmann) and some Calcisphaerula innominata Bonet. It is also a typical facies from Aquitania ("Alturian" facies) known from the Albian to Late Cretaceous.
On the basis of the microfacies and identifiable fauna, an Albian age (probably upper Albian) is assigned to the whole indurate sequence which ends the Mesozoic section of Hole 402A. Upper Cretaceous layers are absent here, and a hiatus of about 50 million years lies between Mesozoic and Cenozoic deposits. Figure 2 summarizes the chronostratigraphy in the three sites.
PALEOENVIRONMENTAL OBSERVATIONS

The Upper Jurassic-Lowermost Cretaceous, Site 401
The indurated layers penetrated at Site 401 (Cores 24 to 19) were deposited in shallow water; the abundant algae, corals, pelecypods, and gastropods suggest a reefal to peri-reefal environment. The presence of calpionelids indicates open sea but the fine-grained matrix of the sediment suggests a low energy level (? in the lee of a reef barrier) and the thickness of their lorica, which is much greater than usual, indicates a high carbonate concentration. It is therefore postulated that the specimens were carried out of their typical environment into the area of deposition. Similar examples were found on "Le Danois" bank in south Biscay (Dupeuble et al., 1977) .
Aptian-Albian "Black Shales" Deposits, Holes 400A and 402A
On the basis of the Aptian/Albian foraminifer/benthic assemblages in Holes 400A and 402A, the environmental conditions of deposition, particularly water depth, are difficult to determine (Funnel, 1967) . Except for a few species, most of the benthic foraminifers at the two sites are the same. Undoubtedly there are species that preferred deeper water to a shallow environment but, for example, if light intensity were a controlling factor then a shallow turbid environment in which sunlight was reduced because of suspended sediment would provide as acceptable light conditions as a deeper one; the same remarks can be made for other environmental factors such as oxygenation, salinity, etc. "Primitive agglutinates" are a good illustration (see Bock, this volume; Price, 1976) . The Albian foraminifer assemblages at Hole 400A are most similar to those of Sites 305 and 306 (Luterbacher, 1975) where accompanying ostracodes are interpreted being deeper than shelf depths. Conflicting evidence exists in the benthic forms that are present, i.e., Gavelinella spp., Gyroidinoides, Pleurostomella, and Osangularia are common in the shallow water deposits of the Paris Basin (Magniez-Jannin, 1975; Malapris 1965 Malapris , 1967 Jannin, 1967; Damotte et al., 1973) . Determination of water depth on the presence of species that normally would be dissolved in waters deeper than the CCD is not reliable because in turbidite sequences the transported shallow water forms are protected from dissolution by rapid burial (Milliman, 1974; de Graciansky and Chenet, in press; Sigal, in press ).
In view of these several differentials, any conclusions on the relative depth of water at the two sites during Albian (particularly) and Aptian time are tenuous. Four useful observations can be made: 1) In Hole 400A, the high percentage of planktonic foraminifers, mainly in the late Albian sediments, argues for bathyal deposition. It is noteworthy that the earlier Albian strata, comprising alternation of light colored and dark, carbonaceous layers, contain an abundant foraminifer fauna in light layers but not in the dark ones; the latter contain numerous radiolarians, suggestive that dissolution was fostered by the presence of the carbonaceous matter (see Auffret et al., this volume) .
2) The presence of sponge spicules, echinoid remains (with very rare Hedbergella washitensis) and particularly of algae limestones (L. amphiroeformis, A. cretacea) and Hensonia lenticularis in the late Albian of Hole 402A points to a shelf environment; except for the "Pithonella fades," which is commonly accepted as an outer shelf deposit (Andri, 1972) , planktonic organisms are absent in this sequence.
In the middle and early Albian of this site, planktonic foraminifers are rare to absent and radiolarians few to rare. In contrast, small gastropods and pelecypods are common to abundant.
3) Among the benthic foraminifer assemblages the principal difference between the two sites is the constant presence of Epistominidae in Hole 402A and its total absence in Hole 400A. The Epistominidae family is the only one which has an aragonitic shell, indicating that, during Aptian/Albian times, Hole 402A was above the Aragonite-Compensation-Depth and Hole 400A below it. Even if slumping or turbiditic floods existed (see Auffret et al., this volume) in Hole 400A, the first sedimentation occurred below the A.CD. because, as noted above, slumped sediments or turbidites protect shells from dissolution. Actually in the Atlantic, undersaturation with respect to aragonite is reached at about 1000 meters (Milliman, 1974) . The author therefore concludes that Aptian/Albian sediments of Hole 400A were at least deeper than shelf deposits.
4) The difference of thickness for late Aptian-Albian time in the two sites (400A: about 120 m, 402A; about 280 m) and the presence of numerous planktonic forminifers together with "primitive agglutinates" in lower Gargasian layers at Hole 402A, suggests an internal shelf basin connected with open sea where the very restricted layer was deposited probably on the outer shelf or upper slope at Site 401. The infilling of this shelf basin by the important detrital influx during the Albian explains the high sedimentation rate. The lower rate at Hole 400A argues for deeper water. A similar interpretation is given for the Aptian/Albian sponge formations of northern Spain (Magniez and Rat, 1972) . It is therefore concluded that Site 402 was under shelf conditions and Site 400 under at least bathyal conditions during late Aptian/Albian time.
Upper Cretaceous, Hole 400A and Site 401
At Site 401 the Upper Cretaceous sediments (Campanian to Maestrichtian) contain foraminifer assemblages of which at least 98 to 99 per cent are planktonic; among them, some show signs of dissolution. This indicates a deposit above the CCD but probably not far above it; it probably was a lower bathyal environment.
The disappearance of planktonic foraminifers in Hole 400A and the presence of only a few benthic, resistant species point to deposition below the CCD and therefore deeper than Site 401. 
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